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CHAPTER 1. INTRODUCTION 
Worldwide, overweight and obesity have become epidemic issues as the WHO 
reports 1.5 billion people were overweight as of 2008, including 500 million obese adults 
(1). In the United States, the rate of overweight and obesity is currently 68.0% and 
continues to increase (2). These rates are especially worrisome considering the 
countless comorbidities associated with obesity. Adding to the problem, rates of 
physical inactivity, a major risk factor for the development of diseases including obesity, 
are currently very high.  Recent studies indicate that less than 5-10% of adults in the 
United States actually meet recommended physical activity levels (3, 4). Additionally, 
data suggest that at least 25% of adult Americans are considered completely inactive 
(5). 
Physical inactivity and lack of cardiorespiratory fitness increase the risk for 
cardiovascular disease, all-cause mortality, type two diabetes mellitus, hypertension, 
and various forms of cancer (5, 6, 7). In contrast, regular physical activity reduces the 
risk of colon cancer, type two diabetes mellitus, overall mortality, and may reduce the 
risk of developing depression (5). The Surgeon General has reported that even those 
individuals who are moderately active on a regular basis have lower mortality rates than 
the least active individuals (5).   Discovering more effective ways to promote physical 
activity in society could significantly improve overall population health.  
One contributing factor to this societal lack of physical activity is a reduction in 
work-related physical activity over the past half of a century. As technology has 
advanced, hard labor jobs have decreased causing the average job to become 
increasingly sedentary with occupational-related energy expenditure having declined by 
an estimated 100 calories per day (8). Interventions to increase physical activity in 
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workplaces offer considerable promise because they provide easy access to large 
captive audiences. This allows communication of health promotion efforts to be 
relatively simple and straightforward.  Building upon the natural social support network 
that exists among employees in a worksite increases each participant’s chance of 
success at positively changing their behavior (9).  Due to the increasing cost of 
employer-sponsored health care, an additional advantage of worksite programming is 
the direct financial incentive for companies to offer programming. The cost-benefit of 
worksite health promotion has been proven in many instances (10-14). 
Studies have found that worksite health promotion programs are effective at 
positively impacting numerous health outcomes (13, 14, 15). However, the evidence 
regarding worksite health promotion efforts to increase fitness and physical activity 
among employees is mixed (15). Various physical activity interventions have been 
attempted at worksites, ranging from small poster campaigns (16) to larger, more 
intensive interventions such as in-person health coaching programs (17). Overall, 
inconsistent results from these studies raise questions about whether physical activity 
interventions within workplaces are effective. Because it is clear that worksite health 
promotion can indeed positively influence employee behavior, there is a need to find 
effective methods for increasing physical activity which can be implemented within pre-
existing worksite health promotion program structures. 
Self-monitoring technology, electronic prompting, and virtual health coaching are 
all potential solutions to improve the effectiveness of physical activity interventions 
within workplaces. New self-monitoring technology such as the Sensewear Pro 
Armband monitor (SWA) provide opportunities to help people learn to monitor and 
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improve their physical activity behavior. Several studies have demonstrated the 
potential of using the SWA as a self-monitoring tool (18-21). Utilizing the SWA in 
worksite programs may help people monitor their activity and weight control behaviors 
more effectively. The use of electronic prompts, particularly via text messaging and 
online health coaching, also offer promise for promoting behavior change in worksites 
(22-24). These reminders provide a cost-effective way to remind people to stay focused 
on their goals.  
The primary purpose of this study was to determine the effectiveness on 
increasing physical activity of employees in a worksite setting of the combined use of a 
self-monitoring device (SWA) along with text messaging prompts and online health 
coaching compared to the effectiveness of the SWA independently. It is hypothesized 
that wearing a self-monitoring device (SWA) while also receiving text messaging 
prompts and online health coaching will be more effective at increasing physical activity 
than wearing the SWA alone.  
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CHAPTER 2. REVIEW OF LITERATURE 
Introduction 
Among adults in the United States, the rate of overweight and obesity is currently 
68.0% and continues to grow at a rapid rate (1). Worldwide, the WHO reports that as of 
2008, 1.5 billion people worldwide were overweight including 500 million obese adults 
(2). Countless co-morbidities are associated with obesity including numerous 
debilitating diseases, and these in turn result in extremely high health care costs for 
obese individuals. Many factors have been linked to the development of obesity, a 
significant one of which is lack of physical activity.  
Physical inactivity is known to be a major risk factor for the development of 
diseases including obesity, but also cardiovascular disease, type two diabetes mellitus, 
and hypertension (6, 7). Further, lack of cardiorespiratory fitness has been found to be 
an independent risk factor for cardiovascular and all-cause mortality (8). In contrast, 
there is a dose-response relationship between regular physical activity and decreased 
overall mortality. Regular physical activity reduces the risk of colon cancer, type two 
diabetes mellitus, and may reduce the risk of developing depression (6). Additionally, 
the Surgeon General has reported that even those individuals who are moderately 
active on a regular basis have lower mortality rates than the least active individuals (6).    
The 2008 Physical Activity Guidelines for Americans recommends that adults 
engage in at least 150 minutes of moderate to vigorous physical activity each week. 
Data from the Behavioral Risk Factor Surveillance System (BRFSS) indicate that 
approximately 50 percent of Americans report accumulating this amount of physical 
activity each week (3). However, according to recent studies of NHANES data and 
objective measurements by accelerometry-based activity monitors, less than 5-10% of 
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adults in the United States actually meet this goal (4, 5). Data suggest that at least 25% 
of adult Americans are considered completely inactive (6). These reports indicate that 
most Americans are not meeting public health recommendations for physical activity. 
Significant changes in population health are possible if there were more effective ways 
to promote physical activity behavior in society.  
A major contributor to the reduced level of physical activity is the sedentary 
nature of most jobs. Over the past 50 years there has been a dramatic reduction in 
work-related physical activity. As technological advances have allowed for less hard 
labor and more desk-based jobs, the average job has become increasingly sedentary. 
Daily occupational-related energy expenditure has decreased by an estimated 100 
calories per day (9). To address this issue of physical inactivity, and also the broader, 
overwhelming issue of obesity, there is a need to find cost-effective interventions for 
increasing physical activity in society.  
Interventions in workplaces offer considerable promise since they can target 
large numbers of sedentary workers.  This literature review summarizes key issues with 
worksite health promotion programming and the specific types of intervention 
approaches that may prove to be most effective for promoting physical activity. These 
sections provide justification for the worksite physical activity study conducted. 
 
Worksite Health Promotion 
The increasing cost of employer-sponsored health care has sparked interest in 
worksite health promotion programming. Worksites are an ideal setting to promote 
healthful behaviors because they provide easy access to large captive audiences. This 
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allows communication of health promotion efforts to be relatively simple and 
straightforward.  Additionally, putting such programs into place within a worksite builds 
upon a natural social support network that exists among employees in a worksite. This 
support network may increase each participant’s chance of success at positively 
changing their behavior (10).  An additional advantage of worksite programming is that 
there is a direct financial incentive for companies to offer programming. 
The cost-benefit of worksite health promotion has been demonstrated in many 
studies (11-15). Emphasis in most programs is typically on trying to reduce health care 
costs; however, another way that companies benefit is by reducing absenteeism. 
Researchers have found that the costs of absenteeism, including the costs of lack of 
productivity due to chronic conditions, are actually greater in many cases than the direct 
medical costs from these conditions (16, 17). Evidence suggests that worksite health 
promotion can positively impact absenteeism by improving functionality and therefore 
productiveness of employees with chronic conditions or illnesses. Importantly, when 
implemented properly, physical activity interventions have been shown to decrease 
absenteeism (18). Thus, worksite health promotion can save companies money while 
also benefitting the health and well-being of employees (18).  
Worksite health promotion can provide primary, secondary, as well as tertiary 
prevention programs to target employees who may have various needs (14). Programs 
which help employees increase physical activity can target all three levels of prevention, 
as physical activity can assist employees in maintaining good health (primary 
prevention), decrease the risk of certain conditions (secondary prevention), and can be 
part of the treatment for certain diseases or conditions (tertiary prevention). The 
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Department of Health and Human Services reports that the potential savings from 
chronic disease prevention are great and that the workplace is one important place to 
implement prevention programs (15).  
Reviews of the literature have found worksite health promotion programs to be 
effective at positively impacting numerous health outcomes including improving blood 
pressure and cholesterol, reducing dietary fat intake, reducing cigarette use and risky 
alcohol-related behaviors, and increasing seat belt use (14, 15, 19). However, the 
evidence regarding worksite health promotion efforts to increase fitness and physical 
activity among employees is mixed. Literature in this area has shown small outcome 
effects and poor quality of studies in some instances (19). Some studies have shown 
slight improvements from the implementation of physical activity programs, while others 
have shown no significant effect. Additionally, many such studies have had few 
participants and have thus been underpowered.  
Additional research is clearly needed to understand effective ways to promote 
physical activity in worksites. The structure of worksite health promotion has been 
shown to positively influence employee behaviors. However, a critical need is to find 
cost-effective methods for increasing physical activity which can be implemented within 
these pre-existing worksite health promotion program structures. A review of the 
approaches used in past physical activity interventions is provided below. 
 
Physical Activity Interventions 
Numerous physical activity interventions have been implemented and studied as 
part of worksite health promotion programming. These interventions have included 
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small campaigns within worksites focusing on increasing a single, positive physical 
activity behavior such as poster campaigns to encourage stair use instead of elevator 
use (20) or using treadmill workstations to increase steps taken throughout the day (21). 
Incorporation of small activity breaks into the normal daily work routine (22) and 
provision of worksite walking programs (23) have also been attempted. Though some 
such interventions have shown potential for success with small, short-term health 
benefits, such limited, simple interventions raise questions about the long-term potential 
for success, generalizability, and ability of such interventions to improve overall health 
status.   
Larger physical activity interventions have included telephonic physical activity 
coaching programs (24) and internet-based interventions (25). These programs provide 
participants with tailored health coaching either over the phone or through a website 
which is tailored to each participant’s specific health needs. These sorts of interventions 
allow researchers to adapt components of the program to participants as their needs 
change, and also allows for more interaction, with participants able to have their specific 
questions answered by researchers. Such factors create more well-rounded 
interventions which would seem to provide an ideal environment to aid participants in 
improving their overall health status; however in order to provide telephonic coaching or 
tailored internet resources, increased numbers of personnel are required. With 
increased personnel comes increased financial burden, as well, which makes such 
studies less feasible for many worksites. Additionally, attrition has been an issue in 
telephonic coaching programs, while tailored internet programs have not been shown to 
be more effective for increasing physical activity than generalized internet programs. 
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Therefore, the time and financial burden of such studies, combined with mixed efficacy 
results, cast doubt on the effectiveness and feasibility of larger, tailored interventions to 
increase physical activity, as well.  
Overall, the efficacy of these various interventions to increase physical activity 
has been mixed, with issues such as drop-out, small sample sizes, low participation 
rates, confounding factors such as simultaneous studies, and inconsistent results 
raising questions about whether physical activity interventions are effective and whether 
findings from these studies can be generalized to other populations (20, 22, 25). 
Components of two promising new intervention tools, self-monitoring technology and 
electronic prompts, are summarized below to highlight their potential for worksite 
programming.  
Self-monitoring Technology: The development of new self-monitoring devices 
provides promise for improving the effectiveness of worksite activity promotion 
programming. Pedometers have been used successfully for promoting physical activity 
but recently, lines of more highly powered self-monitoring devices have become 
available. An example is the Sensewear Pro Armband (SWA) monitor. The validity of 
the SWA for determining daily energy expenditure has been well established (26-28), 
and recent studies have also demonstrated its utility when used as part of a coordinated 
weight loss intervention (29-31). Wearable technology allows for real-time feedback 
about physical activity and other measures and provides positive feedback electronically 
to participants, which can enhance self-efficacy to change.  
The SWA allows individuals to monitor their energy balance over time, with 
instant feedback available through a watch interface. Polzien et al (29) recently 
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demonstrated that individuals who used the SWA continuously throughout a 12-week 
intervention showed greater weight loss than those who wore the armband intermittently 
or who did not receive an armband. Shuger et al (31) as well as Pellegrini et al (30) 
have both shown that providing individuals with armbands in addition to a standard 
behavioral weight-loss program may enhance the effectiveness of the program and also 
increase adherence to a weight loss program that strives to increase physical activity. 
Increased adherence is a particularly crucial outcome from these studies, as attrition 
rates in physical activity interventions tend to be high.  
Faculty, staff, and students at the Nutrition and Wellness Research Center at 
Iowa State University recently tested the utility of the SWA as part of a behaviorally 
based weight loss program (32, 33). Overweight adult participants were randomly 
assigned to one of three groups: a guided weight loss program with behavior skills 
training and health coaching (including motivational interviewing), a self-monitoring 
program using the SWA and weight management system (WMS) software, and a 
combined group which received both treatments. One thesis project conducted on this 
study examined the clinical outcomes associated with the different treatment programs 
(32). The investigators hypothesized that the group which received both treatments 
would show significantly greater weight loss. However, this study found no significant 
differences in weight loss between the three groups, suggesting that the SWA is as 
effective as a more intensive behaviorally based program. It may be clinically important 
to note, however, that the combined group did show greater (though not statistically 
significant) weight loss over the course of the study. Another thesis project conducted 
on this study evaluated the influences of the programming on self-management skills 
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thought to be important for sustained behavior change (33). This study showed that 
participants in the groups receiving health coaching improved their self-efficacy which 
may be important for the success of long-term weight management. Additionally, the 
findings from this study suggest that weekly meetings with a health coach and 
structured weight-loss program may increase behavioral processes of change which are 
thought to be necessary for success of weight loss efforts.  
 Initial evidence shows that health coaching for weight loss may elicit greater 
improvements in self-efficacy to change than would simply providing individuals with 
weight-loss technology, thus increasing participants’ chances of success in the long 
term. However, intensive counseling programs can be expensive and time-consuming, 
and the evidence currently does not support the need to incur these costs as evidenced 
by similar clinical outcomes among groups. However, one cost-effective solution to this 
issue is online health coaching, discussed below.  
There is a need to study the effectiveness of the use of an armband-based 
intervention as part of a worksite health promotion program to target a large number of 
employees with minimal contact. As discussed previously, physical activity interventions 
in the worksite have shown mixed results, so determining whether providing an 
armband to individuals in a worksite health promotion program could increase the 
adherence to and efficacy of such programs would be a major step toward improving 
these programs and thus improving the health of employees. In order to improve 
chances of success in the long-term, a cost-effective solution that may be an option to 
use in place of costly counseling interventions is one of many new electronic prompting 
methods.   
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Electronic Prompts: The availability of various computers, cell phones, and social 
media technology has led to considerable interest in mediated behavior change 
interventions. This type of intervention can be delivered more cost-effectively than other 
individually-based education classes and may prove to be more effective over time. 
Research has shown that periodically prompting adults to perform healthy behaviors 
can increase their adherence to interventions, and therefore improve the health of these 
individuals (34). For instance, text-messaging reminders have been found to help 
individuals quit smoking, aid in weight-loss programs, and support the management of 
diabetes (35-37), while online health coaching has also been found to increase the 
likelihood of positive health behaviors (38, 39). The most effective timing for electronic 
prompts has been debated, with studies finding that more frequent (e.g. once per week) 
prompts tend to be more effective than less-frequent (e.g. once per month) prompts 
(38). It has also been found that these prompts do not need to be highly structured or 
specific to each participant, as less and more-highly structured prompts both improve 
participants’ adherence to healthy behaviors similarly (38).  
Numerous forms of periodic prompting of subjects have been attempted, 
including email prompts, telephone calls, internet program prompts, and text message 
(SMS) reminders (34, 36, 37, 39). Text messaging is an especially convenient means 
by which to provide short prompts to subjects in order to encourage healthy behaviors 
(40, 41).  As of 2010, more than 82% of American adults carried a cell phone (42). Of 
these, at least 73% used the text message feature at least occasionally, both numbers 
which continue to increase (43). Individuals typically carry their cellular telephones with 
them, or keep it close by, a majority of the time, so text messages are readily and 
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quickly received in a variety of settings. A prompt through email, an internet site, or 
phone call might not be received until the individual is able to check email or the internet 
site, or has time and is in the proper situation to be able to answer the phone or listen to 
a voicemail. Additionally, text message prompts are a cost-effective and time-efficient 
means by which to encourage behavior change and have overall been found to be 
effective in promoting positive behavior change (41, 44). Text message reminders were 
found to be more useful than email reminders in the management of blood glucose in 
diabetics (37). This was thought to be due to the fact that text messaging made it more 
feasible to contact subjects with an increased number of prompts as it was more 
convenient for subjects to receive these messages and for them to respond quickly to 
the prompts. 
The ability of participants to quickly receive prompts is important in a worksite 
health promotion intervention designed to increase physical activity. One of the major 
reasons given for lack of physical activity is that individuals do not feel they have time to 
exercise. However, the American College of Sports Medicine and the American Heart 
Association emphasize in their joint guidelines regarding the amount of physical activity 
American adults should accumulate each day that this activity can be accumulated in 
bouts as short as ten minutes, spaced throughout the day (45). Additionally, studies 
have shown that incorporating short bouts of physical activity throughout the day, 
especially the work-day, can positively impact health and may be a more sustainable 
change than other physical activity interventions (46). Therefore, since text messages 
are more readily received than other prompting methods, employees reminded to be 
physically active in the form of a text message as part of a worksite health promotion 
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physical activity intervention may be more likely to incorporate short bouts of activity 
throughout their days.  
In addition to text messaging, online health coaching can provide a 
communication channel through which individuals can receive prompts and relevant 
reminders from a health coach as they pursue a healthy lifestyle. As previously 
discussed, health coaching improves self-efficacy which may improve the likelihood of 
sustained behavior change (32, 33) but can be time-consuming and costly. New online 
tools such as the BodyMedia online ProConnect health coaching interface allow for a 
cost-effective way for individuals to gain similar feedback about their physical activity 
and nutrition behaviors.  
Some combination of frequent, short text message reminders to be active along 
with specific feedback on physical activity behaviors from a health coach may inspire 
employees to begin, and maintain, regular physical activity patterns.  
 
Conclusion 
Most Americans do not incorporate enough physical activity into their daily lives 
and this has contributed to the high rates of obesity and countless other co-morbidities. 
One reason for the decline in physical activity participation over the past century is the 
increasingly sedentary nature of many jobs. Increasing physical activity in the lives of 
Americans could prevent many diseases while also improving well-being and 
functionality. The workplace is a convenient place to put into place interventions 
designed to increase physical activity. New self-monitoring technology such as the SWA 
provide opportunities to help people learn to monitor and change their physical activity 
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behavior. Combined with text message reminders and online health coaching, it may be 
possible to systematically promote increases in physical activity behavior. Such an 
intervention would be expected to be more sustainable than high cost in-person 
counseling or coaching programs. If successful, it offers a method which could be used 
in worksites to positively impact physical activity levels in employees. The proposed 
workplace intervention aims to provide a sustainable, effective workplace program to 
increase physical activity in office workers.  
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CHAPTER 3. METHODS 
Study Design and Recruitment 
This study was designed as a randomized controlled trial to determine the 
effectiveness of self-monitoring tools, online health coaching, and texting prompts on 
increasing physical activity behaviors and improving exercise self-efficacy in sedentary 
employees. The study was conducted in partnership with a local company (National 
Center for Animal Health) in Ames, Iowa. Participants were recruited through email 
messages, flyers, and personal communication. Employees were excluded from 
participating if they were pregnant (or planned to become pregnant) or if they had 
medical risks that prevented them from being physically active. To be considered 
eligible for the study, participants needed to be between the ages of 20 and 65. 
Eligibility to participate in the study was determined by having participants 
complete a pre-participation screening instrument. Participants provided demographic 
information as well as age and mobile phone ownership. They also completed the 
standard Physical Activity Readiness Questionnaire (PAR-Q) as a screening tool to 
determine their ability to safely participate in the physical activity intervention. 
Individuals that checked “yes” for one or more of the 7 items were required to obtain 
written permission from their physician in order to participate.  
Participants that met the inclusion criteria were enrolled into the study and were 
randomly assigned into one of the two conditions: 1) Sense Wear Armband (SWA) and 
2) SWA + reminders (SWA + R). Once subjects were enrolled, they had an initial data 
collection visit where height, weight, blood pressure, and bioelectric impedance body 
composition measurements were taken. At this time, participants completed the Global 
Physical Activity Questionnaire (GPAQ) to assess current activity habits. This tool 
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quantifies moderate and vigorous physical activity performed at work, while traveling, 
and during recreation, allowing for the estimation of total activity performed during a 
typical week (1). A 7-day physical activity recall was also recorded to quantify total 
energy expenditure and total time spent active in the past 7 days. Lastly, participants 
completed questionnaires to capture self-efficacy for exercise and perceptions of 
autonomy related to exercise behavior.  
All participants provided written informed consent. All study procedures were 
approved by the Iowa State University Institutional Review Board. 
 
Procedures and Description of the Interventions  
The study was coordinated by trained health coaches supervised by a registered 
dietitian and other Ph.D. level researchers. The health coaches were graduate students 
who were instructed and supervised in appropriate health coaching communications 
and motivational strategies. Coaches were assigned to work with an equal number of 
participants in each of the two groups, providing a different level of support to each of 
the two groups as described in detail below. The health coaches did not communicate 
in-person with the participants, only via email or ProConnect software.  
Group 1: Sense Wear Armband (SWA): Participants in this group were provided 
with a Sense Wear Armband, access to BodyMedia software, and a 1-page document 
describing the use of these instruments. The monitor was worn on the back of the non-
dominant arm over the triceps. The BodyMedia dashboard allowed participants to view 
the energy they had expended throughout the day, as well as the amount of physical 
activity, sleep time and efficiency, and number of steps they took each day. Participants 
27 
could also view their caloric balance as part of the software, so they were encouraged 
(but not required) to enter their nutrition information into the BodyMedia software. 
During the initial session, participants were encouraged to wear the armband as much 
as possible throughout the 8-week intervention, preferably downloading information 
about once every 3 days. To ensure the availability of data from all participants, two of 
the eight weeks were identified as required activity monitoring periods (Week 1 and 
Week 8). Participants in Group 1 (SWA) received brief check-in email communication 
from their health coach during weeks one, four, and prior to week eight. These emails 
served to encourage participants to follow the study through to completion. They did not 
include reminders to be physically active, but rather sought to encourage compliance 
with armband usage and ensure that participants understood how to use their armband.  
Group 2: SWA + Reminders (SWA + R): This group received the same base 
treatment provided to Group 1 along with supplemental self-monitoring support and text 
message prompts. Unlike Group 1, this group had access to the "health coach" 
communications within the ProConnect software. This meant they could ask questions 
regarding use of the armband, their physical activity choices, nutrition, or any other 
component of the study. Participants in this group received feedback from their health 
coach once per week through ProConnect regarding their uploaded physical activity 
information. Coaches viewed data shown on each participant’s dashboard, and 
commented on the subjects’ positive efforts and behaviors to become more active. The 
coaches provided encouragement and offered suggestions as to how each subject 
could increase their physical activity throughout the day. Through these 
communications, the coaches assisted participants in determining ways to overcome 
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barriers they experienced in trying to be more physically active. Additionally, participants 
in this group received text message reminders at least twice per week which 
encouraged them through various messages to increase their physical activity 
behaviors. These text messages were short prompts with a new theme used for each 
week of the program. Examples of themes included ways to incorporate physical activity 
into the work day and reminders about the benefits of increasing physical activity. As 
with Group 1, participants in this group were asked to wear the armband as much as 
possible, but were specifically encouraged to wear it and download the information 
during weeks one and eight.  
 
Data Collection 
Anthropometric, physiological, physical activity, and exercise self-efficacy 
measures were collected at baseline and after week 8. During the final appointment, an 
additional survey to capture participant adherence to and satisfaction with the study was 
completed by participants.  
Anthropometric and Physiological Measures: Height and weight measurements 
were taken without shoes and with lightweight clothing. Weight was measured using a 
balance beam scale and height using a slide stadiometer rod. Body Mass Index (BMI) 
was then calculated from these measures by dividing the weight in kilograms by the 
height in meters, squared. Percent body fat was measured using a handheld Omron 
bioelectric impedance analysis (BIA) tool. Blood pressure was measured in the seated 
position after participant had rested for 10 minutes using an electronic forearm cuff. The 
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measurement was taken twice and the average of the two measurements was 
recorded.  
Outcome Measures of Behavior Change: The focus of the study was on 
promoting physical activity behavior and this was assessed with two different physical 
activity measures. The Global Physical Activity Questionnaire (GPAQ) was used to 
assess typical activity levels. This tool quantifies moderate and vigorous physical 
activity performed at work, while traveling, and during recreation, allowing for the 
estimation of total activity performed during a typical week (1). The GPAQ was scored 
by computing the MET-minutes associated with each type of activity category. The final 
outcome measure was computed as the total MET-minutes for the week.   
 The other physical activity measure was obtained from the Stanford 7-day 
Physical Activity Recall (7dPAR), a widely used and well validated measure of physical 
activity in adults (2, 3). The 7dPAR quantifies time in the last 7 days subjects spent 
sleeping, along with the amount of time spent performing moderate, hard, and very hard 
activities at work, during leisure time, and on the weekend. The 7dPAR was scored 
using standard procedures to compute the average daily energy expenditure as well as 
the time spent in moderate and vigorous physical activity. To facilitate comparisons with 
the GPAQ, the 7dPAR was scored to compute the total weekly MET-Minutes.   
Outcome Measures of Psychological Change: Two common psychological 
measures were used to evaluate changes in self-monitoring capabilities. A measure of 
self-efficacy was selected to assess the participant’s confidence in being physically 
active. This customized instrument was developed by Paulson et al (4) using guidelines 
set by Bandura (5). It evaluates participants’ confidence that they could be physically 
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active in a number of adverse circumstances. The instrument included twelve questions 
scored using an 11-point Likert scale which ranged from zero (“not confident at all”) to 
ten (“very confident”). Participants were asked to answer whether they felt they could be 
physically active in situations such as vacation or during stressful times.  The mean 
score on this scale was computed to reflect self-efficacy with higher scores indicating 
more confidence (See copy in the Appendix). 
The other psychological measure was an indicator that reflects a participant’s 
relative degree of intrinsic and extrinsic motivation with regard to exercise. The widely 
accepted self-regulation questionnaire for exercise (SRQ-E) was used to capture this 
indicator. This 16-item instrument includes four component scales (external regulation, 
introjected regulation, identified regulation, and intrinsic motivation). These scales help 
identify the reasons underlying an individual’s behavior – in this case, exercise 
behaviors. Individuals who perform activities based on “control” (meaning a non-
autonomous decision) score highly on external and introjected regulation, while those 
who score highly on identified and intrinsic regulation are considered to function 
autonomously and be more self-determined (6). Extrinsic motivation is considered the 
least internalized form of behavior, while intrinsic motivation indicates an individual has 
determined an activity is personally important and has integrated the importance of 
exercise behavior with other aspects of their self. A combined measure of autonomy 
(referred to as the Relative Autonomy Index (RAI)) was calculated as follows: RAI = 
2*Intrinsic + Identified – Introjected – 2*External. A higher score indicates more 
internalized (autonomous) reasons for behavior, while a lower score – which may even 
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be negative – indicates more controlled, less autonomous reasons for behavior (See 
copy in the Appendix). 
Process Measures: The intervention focused on the potential of the Sensewear 
monitor to facilitate awareness about physical activity behavior. Participants were 
provided with instructions about how to use and download information from the monitor. 
The participants in the health coaching option received additional prompts and coaching 
but both groups had access to the same armband technology during the study. The 
data from the Sensewear provides a measure of participant adherence to the study 
protocol and were used as process measures. The key process measure was the 
number of times each participant logged their armband data.  
A secondary process measure was in the form of a survey provided at the 
second appointment. This survey captured participant adherence to study procedures 
as well as satisfaction with the study intervention tools including the SWA and 
dashboard, along with text message reminders and ProConnect software if applicable 
(SWA+R group) – See copy in the Appendix. 
 
Statistical Analysis 
Descriptive statistics (means and standard deviations) were computed for the two 
physical activity outcome measures and the two psychological outcome measures, as 
well as for the subscales of autonomy. The primary analyses focused on differences in 
outcomes between the two treatment conditions. Differences in group-level changes 
were then assessed with a series of three-way (Condition x Trial x Gender) ANOVAs. 
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Separate ANOVAs were run for the two physical activity outcome measures (GPAQ and 
PAR) and the two behavioral outcome measures (Autonomy and Self-Efficacy).  
The main comparison of interest in each ANOVA analysis was the Condition by 
Trial interaction since it would test whether the effects on the outcome varied between 
the two conditions. However, two other comparisons were also examined. The 
Condition x Trial x Gender main effect would determine whether the effects were 
moderated by (or different between) genders. The Trial main effect is also of interest 
since this would reflect the overall effects associated with wearing the armband monitor. 
This is important since previous studies have demonstrated that the armband monitor 
on its own yielded similar outcomes as health coaching, and all participants in this study 
regardless of group were provided with an armband. We hypothesized that the 
combination of the armband with health coaching would help participants make more 
effective use of the self-monitoring features and assist in behavior change. Statistical 
significance for all tests was set at p < 0.05 and no adjustments were made for multiple 
comparisons since each outcome was viewed independently. SAS Software Version 9.2 
was used to complete statistical analyses for this study. 
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CHAPTER 4. RESULTS 
Descriptive Statistics 
 Sixty participants were randomized into one of two intervention groups, and 57 
(14 males and 43 females) completed the 8-week intervention (90% remained in the 
SWA condition; 100% remained in the SWA + R condition). The breakdown of 
enrollment into the study is summarized in Figure 1. 
 Participants were recruited and guided through the intervention in a single cohort 
beginning in the fall. Descriptive characteristics of participants are provided in Table 1. 
The average age of participants was 44 years of age and ranged from 20 to 65 years. 
The males in this study had a mean BMI of 29.9 kg/m2 at baseline, and the mean BMI of 
women was 29.5 kg/m2, both values which would be classified as overweight according 
to standard definitions (25 kg/m2 < BMI < 30 kg/m2).  
 
Evaluation of Outcome Measures 
 The primary focus of this study was evaluating the possible impact of the SWA 
and SWA + R interventions on physical activity behavior. Preliminary screening of the 
data was conducted to check for possible outliers. Data were first plotted to check 
visually for possible outliers in the activity outcomes. The plots of GPAQ versus PAR 
revealed a number of points with disparate values (high scores on one estimate but low 
scores on others). While discrepancies can occur in data, the extreme disparities were 
attributed to confusion (or lack of effort) in completing the recall instruments. To 
objectively examine the outliers, the difference in the distribution of scores was then 
evaluated to determine if any values lay more than 2 SD units outside of the mean 
values for the distribution. These analyses revealed a number of potentially spurious 
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activity records. Most of the cases involved extremely high values on the PAR and 
almost no activity on the GPAQ (n =8), and some which indicated extremely high values 
on the GPAQ and significantly lower activity on the PAR (N=2). Since these two 
measures were assessing the same time period, these disparities may be attributed to 
inadequate understanding of one or both of the instruments (or poor compliance). 
Inclusion of these outliers could lead to spurious outcomes so the data from these 10 
cases were removed (both the GPAQ and PAR). These cases included four males and 
six females, with five coming from each condition. One male and four females were 
removed from the SWA condition, and three males and two females were removed from 
the SWA+R condition. This resulted in slightly smaller sample sizes for the activity 
outcomes, leaving the data of ten males and 37 females for analysis. No outliers were 
detected in an evaluation of the behavioral outcomes. Changes in activity and biometric 
outcomes by trial are provided in Table 2, and changes in psychological outcomes by 
trial are provided in Table 3. Effect sizes from pre- to post- measures were also 
computed to reveal the magnitude of changes in each group. These were determined 
by computing the difference between pre and post measure means divided by the 
pooled standard deviation, and these values are included in Tables 2 and 3. Details of 
the statistical analyses of the changes in the outcomes are summarized below. 
 The F test for the 3-way ANOVA on GPAQ scores was not significant [F(7,103) = 
1.89, p=0.08]. When individual effects were examined, there were non-significant effects 
for Condition x Trial (p=0.62) effect, the Condition x Trial x Gender interaction effect 
(p=0.39) and the Trial main effect (p=0.89). The plot of the overall Condition x Trial 
effect is shown in Figure 2.  
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 The F test of the 3 – way ANOVA for the PAR was significant [F(7,104) = 4.93, 
p=0.001]. There was a non-significant Condition x Trial effect (p=0.60) but the Condition 
x Trial x Gender interaction was significant (p=0.007). There was an increase in PAR 
scores in the treatment group compared to a decrease in PAR for the control group (see 
Figure 3) but this was obscured to some extent by the interaction with the gender term. 
The effect was more pronounced in males compared to females, as males in the SWA-
R group increased their activity by an average of 636 MET-minutes from pre to post 
intervention, while females in the treatment group reported a slight decrease in MET-
minutes from pre to post intervention (see Figure 4). The lack of an overall trial effect 
was caused by increases in males being cancelled out by decreases in females (p = 
0.19).   
 Data from the GPAQ and PAR both suggest that participants reported being very 
active at baseline. On average, participants in both groups reported achieving well over 
the 500 MET minutes of moderate to vigorous physical activity recommended by the 
2008 Physical Activity Guidelines throughout the course of the week.  
  The secondary outcomes of interest were the psychological changes that may 
underlie behavior change. The overall F-Test for the Self-Efficacy measure was 
significant [F(7,113) = 2.06, p=0.05]. There was a non-significant Condition x Trial effect 
(p=0.55), a non-significant Condition x Trial x Gender effect (p=0.17), but a significant 
Trial main effect (p=0.03) with values significantly lower on the post test. A plot showing 
the main Condition x Trial effect is shown in Figure 5 and it is apparent that the decline 
was evident in both conditions.  
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 The F-test for the evaluation of the Autonomy outcome (RAI) was not significant 
[F(7,13) = 0.65, p=0.72]. The Condition x Trial interaction was not significant (p=0.92) 
and neither were the Condition x Trial x Gender effect (p=0.98) or the Trial main effect 
(p=0.47). Similar to self-efficacy, the RAI values were lower on the post test and this 
was consistent for both conditions (See Figure 6). 
 While there were few differences in outcomes between the groups it was 
important to analyze the factors that may have influenced behavior change. Correlations 
were examined between the psychosocial factors and the behavioral outcomes to 
determine whether self-efficacy and the autonomy index were related to physical activity 
behavior. These tests revealed low correlations among the measures. The correlations 
of GPAQ MET-minutes with Autonomy and Self-Efficacy were 0.04 and -0.10 
respectively, while the correlations of PAR MET-minutes with Autonomy and Self-
Efficacy were -0.04 and -0.08 respectively. This shows that these variables do not even 
seem to be significantly associated with the measured physical activity variables. The 
correlation between Autonomy and Self-Efficacy was 0.25, while the correlation 
between PAR and GPAQ MET-minutes was 0.35. Correlation coefficients for main 
outcomes separated by pre and post outcome are presented in Table 4.   
 
Evaluation of Process Measures 
 The results of the main analyses revealed little overall effects for the groups but it 
is possible that the lack of effects were due to poor compliance with the protocol. This 
possibility was examined by looking at the process data obtained from the activity 
monitor and the post-survey.  From the activity monitor, the number of times each 
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participant logged their data was obtained. Using these numbers, participants were 
stratified into one of three groups based on their logging frequency. Participants were 
encouraged to log their data at least once every 3 days, which equates to about 18 total 
times logging data. Three groups were created based on the degree of compliance with 
the recommendation: Group 1 (low compliance) included those who logged less than 8 
times (about once per week or less; n=18); Group 2 (moderate compliance) included 
participants who logged 8-18 times (less than recommended; n=21); Group 3 (high 
compliance) included those who logged more than 18 times over the course of the 8-
week study (n=28). Differences in study outcomes were compared across groups to 
determine if compliance moderated the effectiveness of the intervention. Plots were 
created to examine differences in the changes (post-pre) for each of the primary 
outcomes (PAR MET Minutes, GPAQ MET Minutes, Self-efficacy, and Autonomy). The 
results showed little or no difference when the results were stratified by degree of 
compliance (graphs not shown). The differences between groups were not significant 
for any variables but one interesting observation was that autonomy seemed to decline 
most in participants that downloaded the monitor the most (see figure 7). The effect 
sizes for all of the comparisons were small (ranging from 0.12 to 0.23). 
 Additional analyses were also completed to examine participant responses to the 
intervention. This data was obtained from a post-survey that summarized participants’ 
usage and acceptance of the armband, text messaging, and virtual health coaching. 
The frequencies of responses for each of the survey items are shown in Table 5. The 
results showed that overall, participants had a positive view of the armband and 
associated software, and made use of these tools nearly every day or on most days.  
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Results from the usage and satisfaction of online health coaching and text messages 
were more variable. Most subjects in the SWA+R group read the text messages, but 
very few stated that they took part in health coaching. In general, participants did not 
agree that online health coaching assisted in their behavior change efforts, and most 
agreed that rather than the ProConnect online health coaching they would have 
preferred in-person health coaching. Participants’ views of whether the text messages 
assisted their behavior change efforts were mixed. 
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CHAPTER 5. DISCUSSION 
 The focus of this study was to evaluate the effectiveness of using the SenseWear 
armband monitor to promote physical activity behavior change when used within an 
existing worksite health promotion program. We hypothesized that the use of the 
armband monitor would help participants build behavioral skills that would help them be 
more physically active. We further theorized that participants would have more success 
with behavior change efforts if they were prompted through the use of periodic text 
messages and supported through online health coaching.  
 Worksite health promotion has been effective at assisting individuals to make 
healthy changes in many areas (1-3), but physical activity interventions within these 
corporate wellness programs have shown mixed results (4-6). In this study, we 
examined the possibility of providing a self-monitoring device to help participants 
change their behavior on their own. The BodyMedia armband has been successfully 
utilized as a tool in physical activity behavior change interventions. Shuger et al (7) and 
Pellegrini et al (8) have both shown that providing an armband to participants as part of 
a weight-loss program can increase effectiveness of, as well as adherence to, physical 
activity programs. Another recent study conducted at the Nutrition Wellness Research 
Center at Iowa State University (9) demonstrated that the SenseWear armband (SWA) 
was as effective as an intensive behaviorally-based program at encouraging behavior 
change and weight loss. Therefore, it was hypothesized that providing an armband 
alone could potentially encourage self-monitoring, and help employees increase 
physical activity behaviors even in the absence of other prompting or educational 
materials.  
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 It was further hypothesized that providing reminders (or prompts) to be physically 
active through text messages and virtual health coaching would enhance the 
effectiveness of the armband intervention. Text messages are a cost-effective and 
simple way to prompt behavior change, and their effectiveness has been proven in 
several behavior change studies (10, 11). The benefit of providing information in this 
format is that a text message is readily received and thus can prompt physical activity 
bouts throughout the day. Since physical activity to improve health can be accumulated 
in bouts of as short as 10 minutes (12), these reminders were thought to be an ideal 
solution. It was predicted that text messages would not be sufficient on their own to 
cause behavior change, so participants in the treatment group also received virtual 
health coaching. Health coaching has been shown to enhance the effectiveness of 
physical activity behavior change interventions (9, 13), but can be costly and time-
consuming. An advantage of the BodyMedia ProConnect software is that it makes the 
provision of electronic health coaching possible. This makes it potentially more cost-
effective for use in worksite and community programs. The study was designed to 
evaluate whether the combination of health coaching and text messaging would 
enhance the effectiveness of the SenseWear monitoring device used alone.  
 The results of the study did not support the effectiveness of the monitor or the 
supplemental text/coaching treatment for changing physical activity behavior in a 
population which reported being active at baseline. There were non-significant main 
effects for Trial for each of the physical activity outcome measures. The results also did 
not reveal any significant Condition x Trial interactions suggesting that there were no 
differences in outcomes between the two conditions. Interestingly, a significant 
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Condition x Trial x Gender interaction was observed for the outcomes from the 7-day 
Physical Activity Recall in the SWA+R group. The results revealed a significant increase 
in physical activity for males from pre to post (p<0.05) but a decrease in the activity of 
females in this group. It is not clear why this was not evident for the GPAQ but it is 
possible that the GPAQ was not a sensitive enough instrument to capture difference 
between groups and changes over the course of this study. Overall, the PAR is a widely 
used and more robust tool than the GPAQ so the findings from this outcome are 
noteworthy. It may be that men responded more to the text messaging portion of the 
intervention, or that they felt more motivated than women to be active simply by self-
monitoring with the use of the armband. Because men in this group showed an increase 
in physical activity while men in the SWA group did not, it is possible that text message 
reminders and/or health coaching were more effective for males than they were for 
females. Additionally, some participants commented on the post survey that they would 
have preferred text messages that were more tailored to their specific interests and 
needs.  An area of potential future study, then, is to examine which types of reminders, 
prompts, or health coaching work more effectively for males and females, and tailor 
these messages to aid participants in reaching their specific personal goals.  
 The study also revealed little effects or changes in the psychosocial outcomes. 
Self-efficacy and autonomy for exercise were both examined as they have been shown 
to be mediating factors in behavior change (17, 18). These were tested to possibly help 
explain any changes in physical activity behavior in the study. While little is known about 
how to influence these mediators (19), it was hypothesized that the combination of self-
monitoring technology, texting prompts, and virtual health coaching would prove 
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effective in improving these factors and thus positively influence physical activity 
behaviors. Each of these prompting/self-monitoring methods has previously been 
shown to be effective in increasing physical activity behavior (7-11, 13). Therefore, the 
design of this study was to combine these methods to increase physical activity and 
simultaneously study changes in self-efficacy and autonomy to determine whether these 
mediating factors were influenced by the intervention, as well. Similar to the results in 
the physical activity outcomes there was little movement or change in the psychological 
outcomes. A significant Trial main effect was noted for the Self-Efficacy outcome but 
this was in the opposite direction expected (i.e. with decreases evident from pre to 
post). The lack of significant effects makes sense considering the negligible changes in 
activity behavior but there were also fairly weak correlations between autonomy, self-
efficacy, and physical activity behavior (see Table 4). Correlations between changes in 
the psychosocial variables and the physical activity variables were also low (data not 
shown). Therefore, the present study did not appear to support the importance of these 
psychosocial variables for physical activity behavior change.  
 One interesting observation was the fact that the largest effect sizes were found 
within the Self-Efficacy decreases from pre to post-intervention (see Table 3). One 
possible explanation for this decrease is increased awareness due to the armband 
monitor and dashboard. During the first appointment, participants may have felt they 
were generally able to be active in a number of adverse conditions, but viewing their 
armband data using the BodyMedia dashboard may have made participants more 
aware of their actual physical activity behaviors. If these showed lower values than 
participants’ perceptions of their physical activity behaviors, it may have adversely 
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affected their view of their personal ability to be physically active. Further study of this 
phenomenon and ways to bolster self-efficacy in interventions which involve offering 
participants an awareness tool such as an armband would be potentially beneficial.   
 The process data were examined to look at whether responses to the 
programming varied depending on the degree of self-monitoring. This was assessed by 
looking at the number of downloads. No major differences were detected based on the 
3 logging groups: 1: less than once per week; 2: less than recommended; 3: equal to or 
more than recommended. The only interesting observation was that autonomy seemed 
to decline most in participants in group 3 that logged the most (See Figure 7). One 
explanation for the slightly greater decline in the group which had higher levels of self-
monitoring is that they may have become increasingly extrinsically motivated as they 
grew to rely on the armband monitor and software rather than relying on their own 
abilities, but again the magnitude of these changes was small.  
 Stratification based on usage also revealed some interesting patterns in the post-
survey data. On average, self-report values from the post-survey generally agreed with 
the usage data, with participants in group one indicating that they used the armband 
and logged their data least, while participants in group three reported the most usage 
and logging. Further, those in group three were most likely to report that the armband 
and software “definitely” reminded them to be active and helped them learn to monitor 
their data, while those in group one tended to indicate that the intervention “maybe” 
helped them learn to monitor their behavior and be active. Lastly, those in the highest 
usage category tended to report being more satisfied with the monitor and software than 
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those with the lowest usage values. These data indicate that commitment to logging 
data was important for participant perceptions of gaining useful skills from the monitor. 
 A number of possible reasons for the general lack of significant results exist. The 
first data collection visit occurred in early to mid-September. The second data collection 
visit occurred in mid-October. Several studies have found seasonal variations in the 
amount of physical activity performed by individuals, with higher amounts of activity in 
the spring and summer (April – September) and lower amounts of activity in the fall and 
winter (October – March) (14-16). Specifically in one study, leisure time energy 
expenditure was significantly lower during the winter and fall than during the spring and 
summer, and the Healthy People 2010 recommendation for moderate physical activity 
was only met during the spring and summer (16). Thus, it would be expected that 
physical activity would have declined over the course of this study. The fact that 
significant declines were not observed points to the possibility that this intervention may 
have had the effect of preserving physical activity patterns from the summer into the fall, 
where a decline would typically be expected.  
 Another issue in the current study that may have contributed to the results 
observed was a lack of adherence to study protocol on the part of the participants. 
Overall, there was a general non-response to the health coaches’ attempts to contact 
participants through ProConnect. Most participants only interacted with the health coach 
one to two times over the course of the study up to a maximum of 4 responses, while 
some never answered repeated contact attempts. Several drawbacks to the format of 
the ProConnect tool were observed throughout the course of the study which may have 
led to this lack of interaction. Accessibility to the ProConnect Software is not ideal. 
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Participants were able to connect their armband, sync their data or enter food intake, 
and log out of the dashboard without ever realizing they had a message from their 
health coach. Though participants did receive an email when they had a new message 
from their health coach, it seems this email may have been ignored or lost among 
participants’ many other emails. Additionally, the navigation to the ProConnect portion 
of the software was not intuitive. Many mouse clicks were required to access the 
ProConnect interface. It seems from the current study that participants are not likely to 
interact with a health coach through this interface on a regular basis (if at all). Due to the 
general lack of response, it is likely that the differences in the treatment groups were 
rather small and that the intended “intervention” of text messaging/health coaching was 
not implemented (or received) to the extent possible. Therefore, the groups could be 
considered to have received the same intervention with the exception of the text 
message prompts.  
 Other limitations of this study included a small sample size from a single 
worksite, which limits generalizability of the results. Additionally, behavior change can 
require a much longer time period than 8 weeks to occur (20-21), and even after such a 
lengthy intervention such changes may be difficult to maintain. So, the length of this 
study may have been of issue. Another limitation is the lack of physical activity measure 
other than physical activity surveys. A more objective measure such as data from the 
SWA may have provided different results as there is a tendency for overestimation of 
physical activity behaviors on surveys.  
 This study was designed to determine whether an intervention which involves 
self-monitoring technology with minimal contact and assistance from investigators would 
47 
be a lower cost, feasible way to deliver a worksite intervention to increase physical 
activity. The results indicate that some men who receive text messaging and health 
coaching prompts along with an armband may be likely to succeed in increasing their 
physical activity level, but more research is clearly needed. Further investigation of sex 
differences in factors which motivate physical activity would be pertinent to better 
understand this phenomenon. Future studies should seek a more user-friendly online 
health coaching system which would increase interaction between participants and 
coaches. This would allow for a thorough investigation of the impact of virtual health 
coaching on physical activity behavior. Increasing the length of similar studies in the 
future would also provide a better indicator of the intervention’s effectiveness.  
 New technologies including self-monitoring devices, texting reminders, and 
virtual health coaching provide promise for future physical activity (and other health-
related) interventions that are low-cost and less time consuming than comprehensive in-
person counseling. Further research is needed to determine the best ways to implement 
such tools to best support those who are trying to make positive changes in their health.  
 This study began to investigate possible implementation methods for these new 
tools. Findings from this study suggested that text messaging reminders in combination 
with a self-monitoring tool may be effective in assisting motivated males to increase 
their physical activity behaviors. These differing results between sexes point to the 
importance of tailoring interventions not only to different sexes, but also potentially to 
the personality characteristics, needs, and desires of each individual. Therefore, follow-
up studies with designs similar to the study presented here but which take into account 
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participant preference and motivation will be helpful in determining the tools which will 
be of use to various individuals.  
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Table 1. Descriptive Characteristics of participants at baseline 
           Treatment Group 
  
All 
 
SWA 
 
SWA + R 
Characteristic  (n=57)   (n=27)   (n=30) 
       Gender (n[%]) 
             Male 
 
14 [24.6] 
 
4 [14.8] 
 
10 [33.3] 
       Female 
 
43 [75.4] 
 
23 [85.2] 
 
20 [66.7] 
       Age (yrs) 
 
43.9 
 
43.6 
 
44.1 
      Range 
 
20-65 
 
20-65 
 
23-65 
       Height (inches) 
            Male 
 
68.86 ± 2.76 
 
70.06 ± 1.92 
 
68.38 ± 2.98 
      Female 
 
64.63 ± 2.73 
 
64.52 ± 2.85 
 
64.75 ± 2.66 
       Weight (lbs) 
             Male 
 
208.07 ± 33.28 
 
211.00 ± 28.41 
 
206.90 ± 36.40 
       Female 
 
174.88 ± 41.98 
 
172.65 ± 39.37 
 
177.45 ± 45.70 
       BMI (kg/m2) 
             Male 
 
29.85 ± 3.58 
 
30.20 ± 3.72 
 
29.71 ± 3.72 
       Female 
 
29.46 ± 6.70 
 
29.22 ± 6.22 
 
29.74 ± 14.77 
       Body Fat % 
             Male 
 
26.91 ± 7.71 
 
28.48 ± 8.87 
 
26.28 ± 7.62 
       Female 
 
36.66 ± 7.67 
 
37.00 ± 7.19 
 
36.27 ± 8.35 
       Systolic BP 
             Male 
 
125.14 ± 12.61 
 
119.25 ± 9.72 
 
127.50 ± 13.29 
       Female 
 
112.98 ± 13.94 
 
112.74 ± 13.52 
 
113.25 ± 14.77 
       Diastolic BP 
             Male 
 
71.54 ± 8.50 
 
69.25 ± 4.91 
 
72.45 ± 9.65 
       Female  68. 31± 8.15  68.57 ± 7.23  68.03 ± 9.28 
       Values for height, weight, and blood pressure are means ± standard deviation 
SWA: SenseWear Armband Condition  
   SWA + R: SenseWear Armband + Reminders condition 
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Table 2. Behavior Change and Biometric Outcomes 
             Treatment Group 
Outcome   All   SWA   SWA + R 
       GPAQ (MET-minutes/wk) (n=47) 
           Pre 
 
1495.84 ± 1216.02 
 
1243.13 ± 981.10 
 
1711.11 ± 1366.64 
       Post 
 
1432.15 ± 1233.41 
 
1246.77 ± 1103.31 
 
1604.29 ± 1339.90 
       Change 
 
46.25 ± 1250.75 
 
147.08 ± 1270.93 
 
-44.14 ± 1247.76 
       Effect Size 
 
0.052 
 
-0.003 
 
0.079 
       PAR (MET-minutes/wk) (n=47) 
           Pre 
 
1940.52 ± 1404.86 
 
1836.50 ± 1269.20 
 
2036.54 ± 1538.30 
       Post 
 
1770.00 ± 1561.11 
 
1146.00 ± 750.50 
 
2307.93 ± 1866.24 
       Change 
 
-275.13 ± 1701.07 
 
-651.13 ± 1288.21 
 
466.00 ± 2152.05 
       Effect Size 
 
0.115 
 
0.662 
 
-0.159 
       BMI (kg/m2) 
             Pre 
 
29.73 ± 6.12 
 
29.36 ± 5.85 
 
30.07 ± 6.44 
       Post  
 
29.66 ± 6.19 
 
29.21 ± 5.94 
 
30.07 ± 6.47 
       Change 
 
-0.07 ± 0.72  
 
-0.14 ± 0.61 
 
0.00 ± 0.80 
       Effect Size 
 
0.011 
 
0.025 
 
0.000 
       Body Fat % 
             Pre 
 
34.08 ± 8.67 
 
35.39 ± 7.83 
 
32.94 ± 9.31 
       Post  
 
33.77 ± 8.46 
 
34.77 ± 7.88 
 
32.90 ± 8.97 
       Change 
 
-0.30 ± 1.50 
 
-0.60 ± 1.57 
 
-0.04 ± 1.41 
       Effect Size 
 
0.036 
 
0.079 
 
0.004 
             
All values are means ± standard deviation 
  SWA: SenseWear Armband Condition  
    SWA + R: SenseWear Armband + Reminders condition 
   
  
53 
Table 3. Psychological Outcomes 
             Treatment Group 
Outcome   All   SWA   SWA + R 
       Self-Efficacy 
             Pre 
 
6.52 ± 1.63 
 
6.55 ± 1.67 
 
6.48 ± 1.62 
       Post  
 
5.53 ± 2.00 
 
5.77 ± 2.00 
 
5.31 ± 2.02 
       Change 
 
-0.99 ± 1.47 
 
-0.78 ± 1.66 
 
-1.17 ± 1.28 
       Effect Size 
 
0.543 
 
0.423 
 
0.639 
       Autonomy 
             Pre 
 
10.04 ± 3.76 
 
10.50 ± 2.97 
 
9.63 ± 4.36 
       Post  
 
9.34 ± 3.45 
 
9.74 ± 3.05 
 
8.98 ± 3.79 
       Change 
 
-0.70 ± 2.55 
 
-0.76 ± 2.68 
 
-0.65 ± 2.48 
       Effect Size 
 
0.186 
 
0.252 
 
0.159 
       Extrinsic Motivation 
             Pre 
 
1.45 ± 0.84 
 
1.31 ± 0.58 
 
1.58 ± 1.01 
       Post  
 
1.42 ± 0.78 
 
1.36 ± 0.73 
 
1.48 ± 0.82 
       Change 
 
-0.03 ± 0.56 
 
0.05 ± 0.40 
 
-0.10 ± 0.66 
       Effect Size 
 
0.037 
 
-0.076 
 
0.109 
       Introjected Motivation 
             Pre 
 
3.05 ± 1.23 
 
2.80 ± 1.05 
 
3.28 ± 1.36 
       Post  
 
3.11 ± 1.31 
 
2.88 ± 1.04 
 
3.33 ± 1.50 
       Change 
 
0.06 ± 0.92 
 
0.08 ± 0.85 
 
0.04 ±  1.00 
       Effect Size 
 
-0.047 
 
-0.077 
 
-0.035 
       Identified Motivation 
             Pre 
 
5.93 ± 1.01 
 
5.94 ± 1.03 
 
5.93 ± 1.00 
       Post  
 
5.75 ± 1.10 
 
5.73 ± 0.89 
 
5.77 ± 1.28 
       Change 
 
-0.18 ± 0.68 
 
-0.21 ± 0.76 
 
-0.16 ± 0.61 
       Effect Size 
 
0.17 
 
0.218 
 
0.139 
       Intrinsic Motivation 
             Pre 
 
5.03 ± 1.09 
 
4.99 ±  0.93 
 
5.07 ± 1.23 
       Post  
 
4.77 ± 1.28 
 
4.81 ± 1.11 
 
4.74 ± 1.44 
       Change 
 
-0.26 ± 0.90 
 
-0.19 ± 0.96 
 
-0.33 ± 0.86 
       Effect Size 
 
0.219 
 
0.176 
 
0.246 
             
All values are means ± standard deviation 
   SWA: SenseWear Armband Condition  
    SWA + R: SenseWear Armband + Reminders condition 
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Table 4. Correlation Coefficients for Main Outcomes (Pre/Post) 
      
    
GPAQ MET 
minutes 
PAR MET 
minutes 
Self-
Efficacy  
PAR MET minutes 
Pre   
Post 
0.601      
0.493 
   
Self-Efficacy 
Pre 
Post 
0.436      
0.418 
0.103       
0.167   
Autonomy 
Pre 
Post 
0.259      
0.264 
0.058      
0.171 
0.329       
0.405 
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Table 5. Post-Process Survey Frequencies 
    
 
Satisfaction/Usage 
Reaction to Armband 
High Some Low 
Not at 
all 
a. How much did you use it? 37 8 11 1 
b. Was the monitor comfortable to wear? 20 22 14 0 
c. Did the monitor remind you to be active? 27 23 4 2 
d. How satisfied were you with the monitor? 26 24 6 0 
Reaction to Armband Software 
 
a. How often did you log your data? 28 14 12 2 
b. Was the software easy to use? 27 24 5 0 
c. Did the software help you learn to monitor your 
behavior? 
22 26 8 0 
d. How satisfied were you with the BodyMedia 
Software? 
23 27 6 0 
Reaction to Coaching and Texting Prompts  
a. Did you take advantage of the health coaching 
(ProConnect)? 
4 5 5 16 
b. Did the health coaching help you to maintain & 
support your efforts? 
1 8 9 12 
c. Would you have preferred to have in-person visits 
with a health coach 
8 12 10 0 
d. Did you read the posts provided in the text 
messages? 
22 6 1 1 
e. Did the text messages prompt you to be more active 
during the study? 
2 11 11 6 
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  Initial Screening (n=62) 
Behavioral surveys, 
baseline biometric data 
collection 
Figure 1. Participant Flow Chart 
Randomization (n=60) 
SWA condition (n=30) SWA + R condition (n=30) 
Final data collection, 
Analysis (n=27) 
Final data collection, 
Analysis (n=30) 
Excluded (n=2) 
 Dropped out before 
randomization (n=1) 
 High Blood Pressure 
(n=1) 
Drop Out (n=3) 
 No response (n=2) 
 Not ready (n=1) 
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Figure 2. Mean change in GPAQ MET minutes (± SD) from pre to 
post-intervention between groups 
Figure 3. Mean change in PAR MET minutes (± SD) from pre to 
post-intervention between groups 
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Figure 5. Mean change in self-efficacy score (± SD) from pre to 
post-intervention between groups 
Figure 4. Mean change in PAR MET-minutes (± SD) from pre to post-
intervention between groups and genders (M: male; F: female) 
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Figure 6. Mean change in autonomy score (± SD) from pre to 
post-intervention between groups 
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usage tertiles (ES: Group 1=0.123, Group 2=0.189, Group 3=0.233) 
-4
-3
-2
-1
0
1
2
3
1 2 3
C
h
a
n
g
e
 i
n
 A
u
to
n
o
m
y
 S
c
o
re
 
60 
 
  
     Please circle them below 
Please draw an asterisk (*) next to any activities that were work-related 
 
7- Day Physical Activity Recall 
Sunday         Monday        Tuesday     Wednesday    Thursday        Friday         Saturday 
       
Yes No (if no, please skip to question 4) 
APPENDIX A. PHYSICAL ACTIVITY SURVEYS 
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APPENDIX B: PSYCHOLOGICAL SURVEYS 
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APPENDIX C: POST-PROCESS SURVEY 
Armband Monitoring Study – Participant Survey 
1. Rate your overall use of and reaction to the Armband monitor 
a. How much did you use it? 
Nearly 
every day 
Most  
days 
Some  
days 
Not at all 
b. Was the monitor comfortable to wear? 
Very 
comfortable 
Somewhat 
comfortable 
Somewhat 
uncomfortable 
Very 
uncomfortable 
c. Did the monitor remind you to be active? Definitely Maybe Not Likely Definitely Not 
d. How satisfied were you with the monitor? 
Very 
Satisfied 
Somewhat  
Satisfied 
Somewhat 
unsatisfied  
Very 
unsatisfied  
Please tell us about your perceptions of the armband 
 What did you like about the armband? 
 
 
What did you dislike about the armband? 
 
2.    Please tell us about your perceptions of the Bodymedia software (your “Dashboard”) 
a. How often did you log your data? 
Every few 
days 
Most every 
week 
A few times Not at all 
b. Was the software easy to use? 
Very 
easy 
Somewhat 
easy 
Somewhat 
difficult  
Very  
difficult 
c. Did the software help you to learn to     
monitor your behavior?  
Definitely Maybe Not Likely Definitely Not 
d. How satisfied were you with the 
Bodymedia software? 
Very 
Satisfied 
Somewhat  
Satisfied 
Somewhat 
unsatisfied  
Very 
unsatisfied  
Please provide some specific comments about the software 
What did you like about the software interface? 
 
 
What did you dislike (or would like to see changed) about the software interface? 
 
 
Do you have any other comments about your experience with the monitor or the study?   
65 
3. Please tell us about your perceptions of the following health prompts 
a. Did you take advantage of the supplemental 
health coaching (Proconnect)? 
Yes Sometimes Rarely Never 
b. Did the health coaching help you to maintain and 
support your efforts? 
Definitely  Maybe Not Likely 
Definitely 
Not 
c. Would you have preferred to have in-person 
visits with a health coach? 
Definitely  Maybe Not Likely 
Definitely 
Not 
d. Did you read the posts provided in the text 
messages? 
Yes Sometimes Rarely Never 
e. Did the text messages prompt you to be more 
active during the study? 
Definitely  Maybe Not Likely 
Definitely 
Not 
Please provide some specific feedback about the Health Coaching  
What did you like about the Pro Connect coaching? 
 
 
 
What did you dislike (or would like to see changed) about the Pro Connect coaching? 
 
 
 
Please provide some specific feedback about the Text messages  
Did the text messages affect your behavior? In what ways? 
 
 
 
If it were offered, would you like to continue receiving text messages about health topics? 
 
 
*Participants in the SWA group only received page 1 of this survey; those in the 
SWA+R received both pages 
